The airborne spray drift of pesticides from the intended targets not only causes inefficient use of the pesticides, but also causes damage to crops in adjacent fields, and potentially contaminates air, soil, and water. Several techniques have been developed over the years to help reduce drift. Due to the unpredictability of weather, out of all the techniques, increasing the droplet size is widely recommended by researchers. Factors such as atomization methods, nozzle types, physical properties of tank mixtures, and weather conditions can affect droplet sizes during spray application. In wind velocities below 5 m/s, droplets smaller than 200µm are more prone to drift than larger droplets.
While there has been considerable research to study the drift reduction potential of air induction nozzles, very little of it has been from an engineering perspective. Previous studies have selected nozzles with the same nominal flow rate when comparing air induction and conventional nozzles. None of the previous studies have compared the drift reduction potentials between air induction (AI) nozzles and conventional nozzles with the equivalent orifice size under the same flow rate. To obtain a desired spray pattern width, AI nozzles use a much higher pressure than conventional nozzles. In additions, AI nozzles cost nearly twice as much as conventional hydraulic nozzles.
Thus, it is unclear to spray applicators whether it is practical and economical to use AI nozzles.
The objective of this research were: (1) to evaluate if the spray drift reduction potential and other spray characteristics of AI could be achieved by conventional flat-fan nozzles (XR) with the same orifice size operating at a reduced operating pressure, and (2) to determine if air induction nozzles with the air-intake holes closed (AIS) produce the same pray characteristics as when they are open. All test were conducted within laboratory conditions, to maintain the same conditions for all tests.
Based on laboratory experiments to compare droplet size distributions, spray pattern widths, and ground and airborne spray deposits in a wind tunnel for the AI, AIS, and XR nozzles, the following conclusions can be made: With the same orifice size and flow rate, AI and XR nozzles had no significant differences in droplet sizes, spray pattern width, spray coverage, and drift reduction potential, but AI nozzles operated at a much higher pressure than XR nozzles (Figure 1) . Therefore, the spray characteristics of AI nozzles were actually similar to the spray characteristics of XR nozzles with equivalent orifice sizes operated at pressures close to or below the manufacturer's recommended pressure range.
With the same flow rate, AI nozzles with sealed air-intake holes produced droplet size, spray pattern width, and drift reduction potential similar to the same AI nozzle with open air-intake holes.
With the same nominal capacity, AI nozzles had an orifice area at least 2.1 times larger than XR nozzles. AI nozzles used a much larger orifice than XR nozzles to prevent liquid flow through the air-intake holes and to produce larger droplets. 
